Expected Value

Example 1: | have a spinner. It has 5 colors:
Red has 100 degrees and you win $2 Blue has 90 degrees and you lose $1
—_— —_—
Green has 60 degrees and you lost $2 Orange has 45 degrees and you win $4

A
Yellow has 65 degrees and you win $1
- What colors do you expect to spin the most? Least?
- Overall for this spinner, do you expect to win money or lose money? Why?

- Create a probability model for this spinner
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- If you played the spinner 1,000 times, how much do you think you might win?

- If you played the spinner 1,000 times, how much do you think you would win on
average EACH TURN?

Example:

| ANFANLAN] 2 | 8 | s |
p(x)|W| 0.12 |®| 0.2 | 0.4 | 0.05 |

Whatis the mean (expected value)?

€ ()= (0-008) (o) @08k {508
€00=2.493

Usingthe data from the spinner, use your calculator to find the Expected Value (mean):
Ll = ya.lves ()
Lo= Prob
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* Data goesin...

* Use:

Using the following data (and the calculator) to find the Expected Value (mean):

Example:
T 0 | 5 | -15 | 10 | 20 | -5 |
B 5 015 | 0.10 | 0.17 | 0.21 | 0.3 | 0.07 |
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EXPECTED VALUE:

Whatis it?
e Basically ... Long run average

e Alsocalled.. Mean, M%Q

o symbol: E(X) = Expected Value of X

Formula (howto findit):

* Xis a variable with the following probability model:

x | [a\T o [{5%\y [a )
oo | (o] o (oo | oo ||
o  Findthe mean (expected value) by doing the following:
E(X) =2 X * P(X))
o

Let’s go back to the spinnerfrom before...
Redhas 100 degreesand you win $2
Greenhas 60 degreesand you lost $2
Yellow has 65 degreesand youwin S1

Blue has 90 degreesand youlose S1
Orange has 45 degreesand you win $4

Probability Model:

RED(100°) BLUE(S0°) GREEN(60°) ORANGE(45) YELLOW(65)
Value 2 -1 _-—2 4 1
P(Value) 0.2778 0.25 0.1667 0.125 0.1806

- Find the expectedvalue of the spmner

E (spman) =20, 0538 o0 0uty

- Soifl wantedtofind out how much | EXPECT to win on 65 spins, | wouldm-

06538 ¥ GHEBYAHD

Example 2: | play a game where I roll a die, and depending on what face comes up, | win/lose money.
e Win$5 forrollinga 2ora 3
* Lose$4 forrolling a6
e Win$l forrollinga 1
e LoseSl forrolingadors

- Create a probability modelfor this dice

|5 -4
AR AVAEA

- Find the expected value of this game

$0.83

- If1 playedthe game 35 times, how much do | expecttowin?

306 83x%33




Example 3:
Let'splay a game! You pay $5 to play. Inthe game, youget todraw one card fromthe deck.
e Ifyoudraw the ace of hearts, youwin $100
e Ifyou draw any otherace, you win $15
e Ifyou draw any otherheart, you win $10
e Ifyou draw any black card, youwin $5
* Anyothercard, you win nothing

N
a) Create the probability modelbelow for t\ @

x[45(101 510 |-5 |

What is the chance that you gain some money?

Hofg 3=
c) Whatis the chance that you gain at least $5? 5/6)\ O'%Og

d) Whatis the probability of gaining at least $10? L’/ﬁa > O. Oq-bq
e) Whatis the probability of gaining more than $20? .'/
53=0.01

f) IfI play the game 25 times, how mucl ecttogain?
£2.404 xa5=¢0.10

Worksheet answers:
1) E(X) = 7.86

2)
@ x|amaabaL
P& [\%& l“%
®€(XB=&1 -.50

5)
P(X) | 1/2 1/3 1/6

E(X) = 47,500 people
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Complete the worksheet #1 -- 6
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A %1850,004-10,000 ¢ X\ £00,000 30,000
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N\ < |05 (b) A=316,000
P\ oS \ B = $19,000

C =521,000
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